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(57) ABSTRACT

A toner drum drive assembly is configured to engage a drive
mechanism of a printer. The assembly includes a support
portion defining an axis, and a drive projection extending
axially from the support portion. The drive projection
includes three radially outwardly and circumferentially
extending arm portions, with each arm portion having an end.
The drive projection defines three undercuts, and each under-
cut is positioned axially between the support portion and a
respective arm portion end.

12 Claims, 3 Drawing Sheets
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1
TONER DRUM GEAR PROJECTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of and priority to U.S.
Provisional Patent Application No. 61/750,119, filed Jan. 8,
2013, the entire contents of which are hereby incorporated by
reference herein.

BACKGROUND

When a toner cartridge for a laser printer is installed in a
printer, a variety of mechanical and electrical connections can
be made between the toner cartridge and the printer. These
connections may include a driving mechanical connection
between a drive gear on the printer and a driven gear provided
on one end of a toner drum in the toner cartridge. Different
makes and models of printers can include mechanical and
electrical connections in different configurations. For
example, one line of printers utilizes a toner drum gear having
a twisted, substantially triangular hole formed therein. For
proper operation of aftermarket or replacement toner car-
tridges in that line of printers, the toner drum of the replace-
ment toner cartridge should include a projection that is able to
receive driving rotatable force from the twisted triangular
hole provided in the toner drum drive gear of the printer.

SUMMARY

In some aspects, a toner drum drive assembly includes a
support portion defining an axis, and a drive projection
extending axially from the support portion. The drive projec-
tion includes three radially outwardly and circumferentially
extending arm portions. Each arm portion has an end. The
drive projection defines three undercuts, and each undercut is
positioned axially between the support portion and a respec-
tive arm portion end.

The support portion may include an end face, and the
undercut may be positioned between the end face and the
respective arm portion end.

The drive projection may include three first sides and three
second sides arranged about the axis in an alternating manner.
The first sides and the second sides may be substantially
planar and parallel to the axis. Each first side may reside in a
respective first side plane, and the first side planes may define
a first equilateral triangle when viewed along the axis. Each
second side may reside in a respective second side plane, and
the second side planes may define a second equilateral tri-
angle when viewed along the axis. The second equilateral
triangle may be rotated about the axis relative to the first
equilateral triangle. The first and second sides may be joined
by three acute-angle corners and three obtuse-angle corners
alternatingly spaced around the drive projection. The drive
projection may include chamfers between adjacent first and
second sides. The chamfers may be formed along a portion of
each acute-angle corner and may define the undercuts.

The drive projection may include three convex sidewalls
and three concave wall portions. Each concave wall portion
may extend substantially radially outwardly away from the
axis and may join a respective upright face. Each upright face
may be substantially flat. Each upright face may extend
between its respective concave wall portion and a respective
adjacent one of the convex sidewalls. The drive projection
may include three angle chamfers. Each angle chamfer may
extend from a distal end of a respective concave wall portion
to a respective adjacent one of the convex sidewalls. Each
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angle chamfer may define a respective one of the undercuts.
Each convex sidewall may include a proximal end proximal
to the axis and a distal end distal from the axis, and each
concave wall portion may be positioned adjacent the proxi-
mal end of a respective one of the convex sidewalls. Each
concave wall portion may provide a geometric transition
between a generally circumferentially directed trajectory of
the proximal end of its respective convex sidewall and a
generally radially outwardly directed trajectory.

The projection may include three generally semi-circular
projecting members, and each projecting member may extend
between a respective concave wall portion and the distal end
of'an adjacent one of the sidewalls. The projecting members
may define convex end portions of each arm portion. Each
undercut may extend between the distal end of a respective
sidewall and a respective concave wall portion, and may be
positioned below a respective one of the projecting members.

In other aspects, a toner drum drive assembly includes a
support portion defining an axis, a drive projection extending
axially from the support portion. The drive projection
includes three convex sidewalls each having a proximal end
proximal to the axis and a distal end distal from the axis. The
drive projection also includes three concave wall portions,
each concave wall portion being adjacent to the proximal end
of'a respective one of the convex sidewalls. The drive projec-
tion further includes three generally semi-circular projecting
members, each projecting member extending between a
respective concave wall portion and the distal end of a respec-
tive sidewall. The drive projection still further includes three
undercuts, with each undercut positioned below a respective
projecting member.

Each undercut may extend between the concave wall por-
tion and the distal end of the sidewall associated with the
respective projecting member. The convex sidewalls may
have a larger radius than a radius of the concave wall portions.
Each projecting member and its respective concave wall por-
tion and respective convex sidewall may cooperate to define a
radially outwardly and circumferentially extending arm por-
tion. Each projecting member may define a convex end por-
tion of a respective arm portion. Each concave wall portion
may provide a geometric transition between a generally cir-
cumferentially directed trajectory of the proximal end of a
respective sidewall to a generally radially outwardly directed
trajectory. The projecting members may be generally semi-
circular when viewed along the axis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11is aperspective view of a first embodiment of a toner
drum gear.

FIG. 2 is a side view of the toner drum gear of FIG. 1.

FIG. 3 is an end view of the toner drum gear of FIG. 1.

FIG. 4 is an end view of a second embodiment of a toner
drum gear.

FIG. 5 is an end view of a third embodiment of a toner drum
gear.

DETAILED DESCRIPTION

While the subject matter of this disclosure can be practiced
and carried out in many different ways, certain specific
embodiments are shown in the drawings and described in
detail with the understanding that such drawings and descrip-
tion are exemplary in nature and are not intended to limit the
scope of the invention set forth in claims only to those
embodiments that are illustrated and described.
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FIGS. 1-3 illustrate a toner drum gear 10 for attachment to
or forming with a toner drum (not shown) in a toner cartridge
for a laser printer. In the illustrated embodiment, the drum
gear 10 includes a cylindrical projection 12 configured to fit
within an end opening provided in the toner drum. The drum
gear 10 is configured to receive driving rotatable force from a
twisted triangular hole provided in the drive gear of a printer,
such as that disclosed in U.S. Pat. No. 6,035,159. As such, the
drum gear 10 is configured for substantial alignment with the
longitudinal axis of the toner drum to which it is attached.

In the illustrated embodiment, the drum gear 10 includes a
gear portion 14 having gear teeth 18 formed thereon. The gear
portion 14 is substantially cylindrical and defines a central
axis 22 of the drum gear 10. The gear portion 14 is coupled to
and substantially coaxially aligned with the cylindrical pro-
jection 12. Those skilled in the art will appreciate that a
variety of gear configurations may be used, including helical
gear teeth, as shown, straight gear teeth, herringbone gear
teeth, and the like. In some embodiments, the gear portion 14
may be eliminated entirely.

A generally cylindrical support base 26 extends axially
from an end face 28 of the gear portion 14. In the illustrated
embodiment the support base 26 has an outer diameter that is
less than the outer diameters of the gear portion 14. The
support base 26 is substantially axially aligned with the gear
portion 14.

A drivable drive projection 30 extends axially from an end
face 34 of the support base 26, and is configured to fit within
a hole in a printer drive, such as a twisted triangular hole
provided in the drive gear of the printer into which the asso-
ciated toner cartridge is to be installed. The drive projection
30 is in the form of an upright prism and, as shown in FIG. 3,
includes a first set of three first sides 384 and a second set of
three second sides 385, with the sides spaced around the axis
22 in an alternating manner. The first and second sides 38a,
38b are joined by three acute-angle corners 40a and three
obtuse-angle corners 405 alternatingly spaced around the
drive projection 30.

The first sides 38a are substantially planar and parallel to
the axis 22. The second sides 385 are also substantially planar
and parallel to the axis 22, but also include an axially extend-
ing groove 42 having a substantially semi-circular cross-
section. In the illustrated configuration, the grooves 42 extend
from the end face 34 of the support base 26 to an end face 46
of' the drive projection 30. When viewed along the axis 22 as
in FIG. 3, each groove 42 is substantially centered along its
respective second side 38b. FEach first side 38a resides in a
respective plane, and when the planes associated with each
first side 38a are viewed along the axis 22 (as in FIG. 3), the
planes define a first equilateral triangle. Each second side also
resides in a plane, and when the planes associated with each
second side 3854 are viewed along the axis (as in FIG. 3), the
planes define a second equilateral triangle that is rotated
about the axis 22 with respect to the first equilateral triangle.
In some embodiments, the end face 46 of the drive projection
30 may include an axially extending opening 48, such as the
illustrated circular opening 48. In some embodiments, the
opening 48 may accommodate an electrical contact (not
shown) that is electrically connectable with the printer when
the cartridge including the drum gear 10 is installed in the
printer.

As shown in FIGS. 1 and 2, the drive projection 30 also
includes chamfers between adjacent first and second sides
38a, 385 that define undercuts 50 formed along a portion of
each acute-angle corner 40a. The illustrated undercuts 50
extend from the end face 34 of the support base 26 to a
location between the end face 34 of the support base 26 and
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the end face 46 of the drive projection 30. In the exemplary
embodiment shown in the drawings, the undercuts extend to
a location approximately halt-way between the end face 34
and the end face 46. Thus, in the configuration shown in
FIGS. 1 and 2, the portions of the first sides 384, second sides
38b, and acute-angle corners 40a positioned axially between
the undercuts 50 and the end face 46 of the drive projection
define radially outwardly and circumferentially extending
arm portions 52 that function to engage the drive mechanism
of the printer. Provision of the undercuts 50 may improve
engagement of the arm portions 52 with the drive mechanism
of the printer, depending in part upon the specific configura-
tion of the drive mechanism.

Referring to FIG. 4, a second embodiment of a toner drum
gear 110 is shown, where features similar to those of the first
embodiment have been given like reference numerals
increased by one-hundred. The toner drum gear 110 includes
a drive projection 130 similar to that shown in FIGS. 1-3, but
instead of having three pairs of sides 384, 385 like the pro-
jection 30, the drive projection 130 includes three smoothly
curved and convex sidewalls 138, each having a relatively
large radius. Each sidewall 138 blends into a respective con-
cave wall portion 142 that substantially corresponds with the
grooves 42 of the embodiment of FIGS. 1-3. Each concave
wall portion 142 extends substantially radially outwardly
away from the axis 122 and joins a substantially flat upright
face 143. The upright face 143 extends between the concave
wall portion 142 and an adjacent one of the convex sidewalls
138. An angle chamfer defines an undercut 150 (shown in
broken lines in FIG. 4) positioned below the upright face 143.
The undercut 150 extends from the end face 134 of the sup-
port base 126 to a location between the end face 134 of the
support base 126 and the end face 146 of the drive projection
130. For example, in some embodiments the undercut 150
extends to a location substantially mid-way between the end
face 134 and the end face 146, similar to the embodiment of
FIGS. 1-3. Thus, in the configuration shown in F1G. 4, the end
faces 134 and the radially-outermost portions of each respec-
tive sidewall 138 cooperate to define respective radially out-
wardly and circumferentially extending arm portions 152 that
function to engage the drive mechanism of the printer. The
arm portions 152 are located axially between the undercuts
150 and the end face 146 of the drive projection 130.

Referring to FIG. 5, a third embodiment of a toner drum
gear 210 is shown, where features similar to those of the first
embodiment have been given like reference numerals
increased by two-hundred. The toner drum gear 210 includes
a drive projection 230 having a generally pinwheel-like
shape. The illustrated drive projection 230 includes a plurality
(e.g., three, as shown) of arm portions 252 defined in part by
three convex sidewalls 238 having a relatively large radius
that extend upwardly from the end face 234 of the support
base 226. Each sidewall 238 includes a proximal end 254
proximal to the axis 222 and a distal end 256 distal from the
axis 222. Adjacent the proximal end 254 of each sidewall 238
is a concave wall portion 260 having a relatively small radius.
When viewed along the axis 222, the concave wall portion
provides a geometric transition between the generally cir-
cumferentially directed trajectory of the proximal end 254 of
the sidewall 238 to a generally radially outwardly directed
trajectory.

The projection 230 also includes three generally semi-
circular projecting members 262 that extend between the
concave wall portions 260 and the distal ends 256 of the
sidewalls 238. In this regard, the projecting members 262
define convex end portions of each arm portion 252. Like the
embodiment of FIGS. 1-3, the projection 230 also includes
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undercuts 250 (shown in broken lines in FIG. 5) in the form of
substantially flat surfaces that extend between the concave
wall portion 260 and the distal end 256 of the respective
sidewall 238. The undercuts 250 are positioned below the
projecting members 262 and extend from the end face 234 of
the support base 226 to a location between the end face 234 of
the support base 226 and the end face 246 of the drive pro-
jection 230. The undercuts 250 may improve engagement of
the projecting members 262 with the drive mechanism of the
printer, depending in part upon the specific configuration of
the drive mechanism.

While specific embodiments have been illustrated and
described, numerous modifications come to mind without
significantly departing from the spirit of the disclosure, and
the scope of protection is to be limited only by the scope of the
accompanying claims.

What is claimed is:

1. A toner drum drive assembly comprising:

a support portion defining an axis and including an end

face; and

a drive projection extending axially from the support por-

tion and defining an end surface, the drive projection
including three radially outwardly and circumferentially
extending arm portions, each arm portion having an end,
and the drive projection defining three undercuts, each
undercut positioned axially between the support portion
and a respective arm portion end,

wherein the drive projection includes three substantially

planar first sides and three substantially planar second
sides extending parallel to the axis and arranged about
the axis in an alternating manner,

wherein each second side includes a generally radially

outwardly opening groove having a substantially semi-
circular cross-section and extending axially from the
end face of the support portion to the end surface of the
drive projection,

wherein each first side resides in a respective first side

plane, and wherein the first side planes define a first
equilateral triangle when viewed along the axis, and
wherein each second side resides in a respective second
side plane, wherein the second side planes define a sec-
ond equilateral triangle when viewed along the axis, and
wherein the second equilateral triangle is rotated about the
axis relative to the first equilateral triangle.

2. The toner drum drive assembly of claim 1, wherein the
undercut is positioned between the end face and the respec-
tive arm portion end.

3. The toner drum drive assembly of claim 1, wherein the
first and second sides are joined by three acute-angle corners
and three obtuse-angle corners alternatingly spaced around
the drive projection.

4. The toner drum drive assembly of claim 3, wherein the
drive projection includes chamfers between adjacent first and
second sides, wherein the chamfers are formed along a por-
tion of each acute-angle corner and define the undercuts.

5. A toner drum drive assembly comprising:

a support portion defining an axis; and

a drive projection extending axially from the support por-

tion, the drive projection including three radially out-
wardly and circumferentially curved arm portions
arranged in a generally pinwheel-like shape, each arm
portion having an end, and the drive projection defining
three undercuts, each undercut positioned axially
between the support portion and a respective arm portion
end,

wherein the drive projection includes three convex side-

walls and three concave wall portions,

6

wherein each concave wall portion extends substantially
radially outwardly away from the axis and joins a
respective substantially flat upright face,

wherein each upright face defines the end of a respective

5 one of the arm portions,

wherein each upright face extends between its respective

concave wall portion and a respective adjacent one of the
convex sidewalls, and

wherein the drive projection includes three angle chamfers,

10 each angle chamfer extending from a distal end of a
respective concave wall portion to a respective adjacent
one of the convex sidewalls.

6. The toner drum drive assembly of claim 5, wherein each
angle chamfer defines a respective one of the undercuts.

15 7.The toner drum drive assembly of claim 5, wherein each
convex sidewall includes a proximal end proximal to the axis
and a distal end distal from the axis, and wherein each con-
cave wall portion is positioned adjacent the proximal end of a
respective one of the convex sidewalls.

20 8. The toner drum drive assembly of claim 7, wherein each
concave wall portion provides a geometric transition between
a generally circumferentially directed trajectory of the proxi-
mal end of its respective convex sidewall and a generally
radially outwardly directed trajectory.

25 9. A toner drum drive assembly comprising:

a support portion defining an axis and including an end

face; and

a drive projection extending axially from the support por-

tion and defining an end surface, the drive projection

30 including three radially outwardly and circumferentially
extending arm portions, each arm portion having an end,
and the drive projection defining three undercuts, each
undercut positioned axially between the support portion
and a respective arm portion end,

35 wherein the drive projection includes three substantially
planar first sides and three substantially planar second
sides extending parallel to the axis and arranged about
the axis in an alternating manner,

wherein each second side includes a generally radially

40 outwardly opening groove having a substantially semi-
circular cross-section and extending axially from the
end face of the support portion to the end surface of the
drive projection, and

wherein the first and second sides are joined by three acute-

45 angle corners and three obtuse-angle corners alternat-
ingly spaced around the drive projection.

10. The toner drum drive assembly of claim 9, wherein the
drive projection includes chamfers between adjacent first and
second sides, wherein the chamfers are formed along a por-

50 tion of each acute-angle corner and define the undercuts.

11. A toner drum drive assembly comprising:

a support portion defining an axis; and

a drive projection extending axially from the support por-

tion, the drive projection including three radially out-

55 wardly and circumferentially curved arm portions
arranged in a generally pinwheel-like shape, each arm
portion having an end, and the drive projection defining
three undercuts, each undercut positioned axially
between the support portion and a respective arm portion

60 end,

wherein the drive projection includes three convex side-

walls and three concave wall portions,

wherein each concave wall portion extends substantially

radially outwardly away from the axis and joins a

65 respective substantially flat upright face,

wherein each upright face defines the end of a respective

one of the arm portions,
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wherein each upright face extends between its respective
concave wall portion and a respective adjacent one of the
convex sidewalls,

wherein each convex sidewall includes a proximal end

proximal to the axis and a distal end distal from the axis, 5
and

wherein each concave wall portion is positioned adjacent

the proximal end of a respective one of the convex side-
walls.

12. The toner drum drive assembly of claim 11, wherein 10
each concave wall portion provides a geometric transition
between a generally circumferentially directed trajectory of
the proximal end of its respective convex sidewall and a
generally radially outwardly directed trajectory.
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